Structure of yeast pGKL 128-kDa killer-toxin secretion signal sequence. Processing of the 128-kDa killer-toxin-secretion-signal-alpha-amylase fusion protein.
The linear double-stranded DNA plasmid pGKL1 in yeast encodes a killer toxin consisting of 97-kDa, 31-kDa and 28-kDa subunits. A 128-kDa protein precursor of the 97-kDa and 31-kDa subunits, was first synthesized with a 29-amino-acid extension at its NH2-terminus as a secretion signal sequence. In the present study, the property of this signal sequence was studied by the analysis of a fusion protein with mouse alpha-amylase. Using the secretion signal sequence of the killer protein, the mouse alpha-amylase was successfully secreted into the culture medium. An intracellular precursor form of alpha-amylase was identified and purified. Analysis of the NH2-terminal sequence of this precursor molecule indicated that it corresponded to the secretory intermediate (pro form) of alpha-amylase with the removal of the hydrophobic segment (Met1-Gly16) of the secretion signal. Both the secretion of alpha-amylase into the culture medium and the detection of the pro-alpha-amylase species in the cells were prohibited by a sec 11 mutation, or by the conversion of Gly to Val at the 16th position of the secretion signal. These results strongly suggest that the cleavage occurs between Gly16 and Leu17 by a signal peptidase, and that this cleavage is required for the secretion of alpha-amylase into the medium. Based on the data from the NH2-terminal amino acid sequences of secreted alpha-amylases, we conclude that the 29-amino-acid secretion signal present in the 128-kDa killer toxin precursor protein is a prepro structure.